Met144Ala mutation of the copper-containing nitrite reductase from Alcaligenes xylosoxidans reverses the intramolecular electron transfer.
Pulse radiolysis has been employed to investigate the intramolecular electron transfer (ET) between the type 1 (T1) and type 2 (T2) copper sites in the Met144Ala Alcaligenes xylosoxidans nitrite reductase (AxCuNiR) mutant. This mutation increases the reduction potential of the T1 copper center. Kinetic results suggest that the change in driving force has a dramatic influence on the reactivity: The T2Cu(II) is initially reduced followed by ET to T1Cu(II). The activation parameters have been determined and are compared with those of the wild-type (WT) AxCuNiR. The reorganization energy of the T2 site in the latter enzyme was calculated to be 1.6+/-0.2 eV which is two-fold larger than that of the T1 copper center in the WT protein.